We report a case of a 33-year-old woman with emergency admission due to dyspnoea and fever. History included squamous cell carcinoma of the cervix in complete remission. Contrast-enhanced computed tomography (CT) scanning of the chest, which was indicated to rule out pneumonia, revealed an infiltrative cardiac mass. Further assessment of the tumour by echocardiography and cardiac magnetic resonance imaging (MRI) showed transmural infiltration of the apical interventricular septum with a mass extending into the left and right ventricle cavities. The mass was highly suspicious for a cardiac metastasis. Cardiac metastases from cervical cancer are extremely rare. Recurrence of cervical carcinoma involving the heart should be considered even after a curative therapy approach. Non-invasive imaging plays a paramount role in investigating cardiac masses. Echocardiography, CT and MRI are complementary imaging modalities for complete work-up of intracardiac lesions.
Introduction
Cardiac masses are uncommon findings. They are subdivided into non-neoplastic (e.g. intracardiac thrombus) and neoplastic lesions. Most frequent neoplastic lesions are metastases from extra-cardiac tumors.
Metastases are approximately 40 times more common than primary tumors, more than 70% of the latter are benign (1, 2) . Myocardial metastases are suggestive of hematogenous invasion (3) . Simultaneous hematogenous dissemination of cancer cells into other organs is often found (3) .
Early detection of cardiac metastasis is key in improving the prognosis. Non-invasive imaging plays a paramount role in investigating cardiac masses and establishing a diagnosis. Most cardiac masses are initially detected by echocardiography. If present, echocardiography can also be used to assess the hemodynamic relevance of accompanying pericardial effusion. Computed tomography (CT) and magnetic resonance imaging (MRI) are valuable tools for the visualization of inaccessible cardiac and thoracic structures and for the evaluation of extra-cardiac lesions. MRI assesses myocardial function comparably to echocardiography, and renders excellent contrast resolution allowing for the differentiation of tumor, myocardium, and pericardium (3).
We report a case of a cardiac mass in a patient with fairly unspecific symptoms. The mass was finally diagnosed as a metastasis from known cervical cancer 2 years after radical Wertheim's hysterectomy and 1 INSELSPITAL -Bern University Hospital, Bern, Switzerland 2 University of Bern, Bern, Switzerland complete remission. The clinical and multimodal imaging assessment is described.
Case report
A 33-year-old woman with fever and mild left thoracic pain presented to our hospital emergency room.
She had been diagnosed with squamous cell carcinoma of the cervix (stage IIB) at the age of 31 years, and had underwent a multimodal therapy including radical Wertheim's hysterectomy and adjuvant radio-/ chemotherapy.
Pulmonary and lymphatic recurrence had been diagnosed by a follow-up CT scan 1 year later. The metastasis in the right lower lobe and mediastinal lymph node metastases had been resected. Atypical thoracoscopic wedge resection of the left lower lobe had been performed 2 months later for resecting another pulmonary metastasis. No complications had occurred and the patient had been discharged.
In this admission the patient's respiratory sounds were decreased in the left lower lung field. The body temperature was 38 C. Heart sounds were normal without murmurs. The C-reactive protein was elevated to 70 mg/L.
A contrast-enhanced CT scan of the chest was performed to rule out infectious disease or pleuritis/pericarditis. CT images showed mediastinal and hilar lymphadenopathy, pericardial effusion, and mild leftsided pleural effusion. Furthermore, a mass within the left ventricle, a thickening of the apical myocardium, and enhancement of the adjacent pericardium were noted ( Fig. 1a and b) . Metastatic mass was detected on the previous metastasectomy site of posterior basal segment of left lower lobe ( Fig. 2a and b) .
MRI of the heart performed that same day showed an extensive cardiac mass. The mass infiltrated the ventricular septum and the adjacent walls of the left and right ventricle between mid-level and the apex. Shortaxis cine images demonstrated hypo-and akinetic movement of the involved myocardium, while basal myocardium showed normal wall movement and normal systolic wall thickening (not shown here). Overall LV and RV function was not decreased. The mass remained hypointense during first-pass perfusion and demonstrated late gadolinium enhancement ( Fig. 3a and b) . No intraventricular thrombus was detected. Small amount of pericardial effusion, pericardial thickening, and contrast enhancement led to the suspicion of carcinomatous pericarditis.
Echocardiography showed the presence of an intracardiac mass in both ventricles and suspected also a mass at the left atrial level, close to the mitral valve. Valvular function was normal and transesophageal echocardiography was not suggestive of infective endocarditis of the mitral valve. There were no signs of hemodynamic significant pericardial effusion (Fig. 4a  and b ). Blood cultures that were taken 3 days in a row after admission were negative. Electrocardiogram (ECG) showed ST-segment elevation in V3-V6.
Final diagnostic and therapeutic decision was made in a multidisciplinary setting: treatment for cardiac and pulmonary metastases from cervical cancer was limited to palliative chemotherapy since the lesion was unresectable, and for the high risk of myocardial rupture, palliative radiotherapy was precluded.
Discussion
The severity of clinical symptoms in patients with cardiac metastasis is variable and differs depending on the extent and the localization within the heart. Cardiac metastasis may cause medical emergencies or -more often -remain unrecognized until finally found during postmortem autopsy. In patients with history of malignancy, a late disease recurrence with cardiac metastasis should be taken into account, even if clinical symptoms are mild and unspecific (4) .
Extrapelvic metastases from recurrent cervical cancer typically occur in the lungs, liver, bones, and lymph nodes (5). The heart is rarely affected. Rare cardiac metastases most commonly originate from lung or breast cancer presumably due to their proximity to the heart (6,7). The incidence of cardiac metastasis of uterine cervix tumors has been shown in autopsy studies to be between 3-4% (8).
Most frequently, metastasis arise from retrograde regional lymphatic invasion through lymphatic channels in the mediastinum into the pericardium and epicardium (9) . The small metastatic implants obstruct the lymphatic drainage of the visceral pericardium which contains most of the lymphatic channels resulting in pericardial effusion (3) . Implantation of cancer fragments in the myocardium is less frequent. It is suggestive of hematogenous spread via the coronary arteries and is frequently accompanied by pulmonary metastasis.
Only a few reports exist about cardiac metastasis in recurring cervical cancer with an antemortem diagnosis. Inamura et al. reported a case of cardiac metastasis of recurrent cervical carcinoma after more than 3 years of complete remission (4) . The patient presented with multiple pulmonary emboli, disseminated intravascular coagulation and right heart failure. Recently, Saitoh et al. presented a case of an isolated right ventricular metastasis of uterine cervical carcinoma after radiotherapy treatment (10) . They suggest that patients with an intracardiac mass and history of uterine cervical cancer should be suspected of having a myocardial metastasis until proven otherwise. Ando et al., like us, incidentally found a suspect intracardial tumor in a patient with a history of carcinoma of the uterine cervix using imaging modalities (CT and MRI) (11).
We searched PubMed for similar cases of patients presenting with unspecific symptoms and incidental findings of cardiac metastasis from cervical cancer. Table 1 shows six comparable articles, in which all patients were aged 7-32 years older than our patient (8, (12) (13) (14) (15) .
Recent publications recommend aggressive local and systemic treatment for palliation of associated symptoms in patients with cardiac metastasis from any primary tumor (3, 4, 16, 17) . In the present case, the patient was administered to palliative chemotherapy. The tumor is surgically not resectable. Palliative radiotherapy was not an option due to the high risk of transmyocardial rupture.
Multimodal imaging studies are key for early detection of cardiac metastasis.
Echocardiography is valuable and convenient for initial imaging in patients with potential risk of cancer recurrence and thoracic symptoms. In some patients, poor image quality limits its diagnostic value. MRI remains the modality of choice in the non-invasive evaluation of intrinsic myocardial abnormalities (18) . CT provides superior spatial resolution and renders the assessment of extracardiac structures.
In conclusion, the diagnosis of cardiac metastasis may be missed due to only mild or non-specific symptoms and incomplete diagnostic work-up. A multimodal imaging approach including echocardiography, MRI, and CT may be favorable for early detection of cardiac metastasis in patients presenting with mild symptoms and a history of cervical cancer.
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